Infirmary, Queen Victoria Road, Newcastle upon Tyne NE1 4LP, UK Background: The optimal treatment for localised oesophageal squamous cell carcinoma (SCC) is uncertain. We assessed the feasibility of an RCT comparing neoadjuvant treatment and surgery with definitive chemoradiotherapy.
The optimal treatment for localised squamous cell carcinoma (SCC) of the oesophagus remains controversial and international practice includes surgery with or without neoadjuvant treatment or an entirely non-surgical approach with definitive chemoradiotherapy (Allum et al, 2009 (Allum et al, , 2010 Stahl et al, 2010) . In the UK 2013 national audit of new patients with localised oesophageal SCC, 50% received surgical treatment (alone or with neoadjuvant therapy) and 48% had definitive chemoradiotherapy (National OesophagoGastric Cancer Audit, 2013) . Five-year survival rates of 40% have been achieved with both treatments in single-centre studies but interventions are associated with significant toxicities, morbidity, risk of procedural-related death and detrimental impact on short-and longer-term health-related quality of life (HRQL) (Parameswaran et al, 2008; Hirst et al, 2011; National OesophagoGastric Cancer Audit, 2012) . Comparative data are limited as previous early trials struggled to recruit and were closed early, and more recent trials have included different criteria and interventions (Urba et al, 2001; Burmeister et al, 2005; Chiu et al, 2005; Stahl et al, 2005; Bedenne et al, 2007; Teoh et al, 2013) . In one trial, all patients received neoadjuvant chemoradiotherapy and those responding were then randomised to surgery or chemoradiotherapy. Survival rates were shown to be similar but extrapolation of results is limited owing to the inclusion only of patients responding to chemoradiotherapy (Bedenne et al, 2007) . Another was powered to determine equivalence (15% margin) of surgical and nonsurgical treatments and randomised 172 patients to induction chemotherapy followed by chemoradiotherapy or surgery (Stahl et al, 2005) . Overall survival was equivalent between treatments, however, the equivalence margin might be considered too broad to exclude a clinically important difference. The third more recent trial randomised 81 patients to surgery alone or definitive chemoradiotherapy, finding no difference in overall survival or HRQL at 2 or 5 years (Chiu et al, 2005; Teoh et al, 2013) . The magnitude of difference between the two treatments required to conclude superiority was never reported by the authors as no sample size calculation was provided. In the UK since the OEO2 study, which included both adenocarcinoma and SSC, standard treatment for oesophageal cancer has been chemotherapy and surgery or definitive chemoradiotherapy (National OesophagoGastric Cancer Audit, 2012) , and only more recently the Neoscope trial (Gwynne et al, 2011) has opened that aims to compare strategies for preoperative chemoradiotherapy before surgery. There was therefore a lack of high-quality evidence comparing surgical and non-surgical treatments of localised oesophageal SCC meaning that treatment decision-making is currently based on clinician or patient preferences and a trial is needed.
Trials of surgical and non-surgical treatments can be difficult to conduct and recruit into because of the diverse nature of treatments (Cook, 2009 ). In the UK, these difficulties were overcome in the ProtecT trial that successfully randomised 1500 men between radical surgery, radiotherapy or active monitoring for localised prostate cancer (Donovan et al, 2002) . The ProtecT study used detailed screening logs to record patient eligibility and qualitative methods (audio-recordings of consultations, recruiter and patient interviews) to improve recruitment. Subsequent work by Donovan and colleagues has further demonstrated how qualitative research can improve trial conduct, information provision and rates of informed consent (Donovan et al, 2009; Paramasivan et al, 2011; . Although these methods have been applied to other settings, it is unknown whether it is possible to successfully recruit into a trial of surgical and non-surgical treatment for oesophageal cancer where the treatment-related morbidities are high, long-term outcomes are poor and the impact on HRQL significant. This study, therefore, aimed to determine the feasibility of a main trial of chemotherapy and surgery vs definitive chemoradiotherapy for localised oesophageal SCC.
MATERIALS AND METHODS
The study included three parts, (i) monitoring multi-disciplinary team (MDT) meetings to determine the number of incident eligible participants with localised oesophageal SCC and final treatment received, (ii) undertaking a pilot RCT with integrated qualitative research to establish whether recruitment was possible and (iii) development of core information sets for surgeons and oncologists to use to explain the two treatments. Parts (i) and (ii) are reported here.
(i) Determination of incident numbers of eligible participants for a main trial. Multi-disciplinary team meeting records from three specialist centres were studied to capture the number of new patients with localised oesophageal SCC potentially eligible for this trial. Two of the MDT meetings considered all referrals and the third only considered patients without metastatic disease suitable for radical treatment. Multi-disciplinary team data were summarised, documenting incident patients, numbers eligible for the trial, reasons for ineligibility and final recommended treatments.
(ii) Pilot RCT with integrated qualitative research. A pilot RCT was set up to assess acceptance of randomisation and to understand clinician and patient treatment preferences. Eligibility criteria included, aged 18 years or older, histologically confirmed oesophageal SCC, sufficient performance status and fitness to undergo surgery or definitive chemoradiotherapy, tumour staged between T2N0M0 and T4N1M0 (where the T4 tumour involved the diaphragmatic crura or mediastinal pleura only), and a total primary tumour and node length of o10 cm (Sobin and Wittekind, 2002) . Patients were excluded with concomitant or past malignancy within 5 years (except for basal cell carcinoma or SCC of the skin or in situ carcinoma of the cervix), tumour within 2 cm of cricopharyngeus, tumour including 42 cm of gastric wall or previous treatment that compromised the ability to deliver definitive chemoradiotherapy or surgery. Staging was performed with endoscopic ultrasound (EUS), computed tomography of the chest and abdomen, positron emission tomography when available and staging laparoscopy and bronchoscopy in selected patients. All centres measured tumour length on EUS and total length included a measure of the primary tumour and submucosal disease and lymphadenopathy assessed with standard local criteria (Davies et al, 2012) .
Integrated qualitative research to optimise trial recruitment. Qualitative research methods were integrated into the pilot RCT to optimise challenges with recruitment. Eligible patients at identified MDT meetings were sent information sheets and invited to clinic where the appointment was audio-recorded. Consultations took place in the usual hospital setting (Donovan et al, 2009) . Patients underwent surgical consultations before meeting the oncologists. Once the patient had made a decision about their preferred treatment option or randomisation, they were invited to take part in a semi-structured interview at home so they could provide detailed feedback on the surgery and oncology appointments, their understanding of the trial design, the treatment arms, the acceptability of randomisation, preferences and their treatment decision.
Audio-recordings and interview data were transcribed verbatim and analysed using techniques of constant comparison to understand how the study was being presented and discussed with patients (Glaser, 1998) . Targeted conversation analysis was used to identify problematic aspects of the clinical interaction (Donovan, et al, 2002) . The study planned to discuss findings within each centre with individual recruiters and in group training. Group training was based on analysis of the audio recordings (JLD, SS and CW). Standard thematic methods of qualitative data analysis were used to identify key findings that were then presented to surgeons, oncologists and nurses in the recruiting team with illustrative quotes to promote discussion of 'good' and 'not so good' information provision. Full details of this process are described elsewhere and have been integrated into several RCTs .
Trial treatments. Induction chemotherapy was given as 21 days of either cisplatin 80 mg m À 2 by intravenous infusion on days 1 and 5 followed by fluorouracil 1 g m À 2 per day as a continuous intravenous infusion for four days or cisplatin 80 mg m À 2 by intravenous infusion on day 1 and capecitabine 625 mg m À 2 orally twice daily continuously. In the surgical arm, two-or three-phase oesophagectomies were performed as an open, laparoscopically assisted or with a totally minimally invasive approach with a twofield lymphadenectomy. These are described in detail elsewhere (Blazeby et al, 2011) .
Induction chemotherapy before chemoradiotherapy consisted of two cycles of 21 days with either cisplatin 80 mg m À 2 by intravenous infusion on day 1 and 5-fluorouracil 1 g m À 2 per day by continuous intravenous infusion for four days starting on day 1 (i.e., total cycle dose ¼ 4 g m À 2 ) or cisplatin 80 mg m À 2 to be by intravenous infusion on day 1 and capecitabine 625 mg m À 2 orally twice daily within 30 min of food, starting in the evening of day 1 and finishing on the morning of day 43. The chemotherapy component of the definitive chemoradiotherapy was identical to the induction chemotherapy regimen above continued for a further two cycles (i.e., from day 43 to day 84). Radiotherapy was started on day 43 and delivered in a single phase: 50 Gy in 25 fractions.
Outcome assessment and sample size. When eligible patients consented to randomisation, treatment allocation was determined by an automated randomisation web-based system. The proportion of eligible patients consenting to randomisation was examined and treatments recommended for eligible but non-randomised patients noted. The purpose of this feasibility study was to establish potential rates of eligible patients and of those, the percentage consenting to randomisation. Hence, eligibility and randomisation rates were the primary outcomes for this study and were calculated separately for each centre and overall. Differences between centres were examined using Chi-square tests. The pilot RCT assessed the feasibility of data collection including toxicity, surgical morbidity and HRQL (EORTC QLQ-C30 and QLQ-OG25) data (Aaronson et al, 1993; Lagergren et al, 2007) . It was not the intention of this study to examine the comparative effectiveness of the two treatments, hence no formal sample size calculation was performed. North Somerset and South Bristol Research Ethics Committee (09/H0106/69) approved this study.
RESULTS
Centres recruited for different lengths of time between April 2010 and March 2013 (for a total of 82 centre months) during which 375 patients with oesophageal SCC were discussed in 331 MDT meetings. Only 42 (11%) were considered eligible ( Figure 1) ; this equates to just one eligible patient identified for every two centre months of recruitment. Eligible patients were predominantly women 27(64.3%) ( Table 1) .
(i) Determination of incident numbers of eligible trial patients for a main trial. The percentage of eligible patients ranged from 6.0% to 14.7% across centres. Further investigation into reasons for ineligibility showed that as expected about a third of patients were not eligible because of metastatic disease and another quarter were ineligible because of frailty (this was lower as expected in the centre that only discussed patients selected for radical treatment). There were unexpected differences between centres, however, in terms of the percentage of patients categorised ineligible because the total tumour and node length exceeding 10 cm, with 27/147 (18.4%), 4/47 (8.5%) and 8/139 (5.8%) of patients in centres 1, 2 and 3, respectively, being classified as ineligible for that reasons, P ¼ 0.002 (Table 2) .
(ii) Pilot RCT with integrated qualitative research. In total, 26 paired audio-recordings (7 from centre 1, 0 from centre 2 and 19 from centre 3) of surgery and oncology appointments were analysed alongside 14 in-depth patient interviews. Centres 1 and 2 did not randomise any patients and centre 3 randomised five patients. Feedback meetings to improve consultations were undertaken in centres 1 and 3. In centre 1 following feedback, no eligible patients were identified before the end of the study, preventing analyses of the impact of feedback and training. In centre 3, before feedback no one had consented to randomisation (of 8 eligible patients) but following feedback, 5 of the next 16 eligible patients consented to randomisation (Table 1 ). This indicates the positive impact on recruitment of training and feedback from the qualitative study.
Analyses of the final treatment received for eligible but nonrandomised patients in centre 1 showed a preference for surgery (Table 2) , whereas the proportions of eligible but non-randomised patients in centres 2 and 3 were similar for surgery and definitive chemoradiotherapy.
The qualitative research identified three issues hindering recruitment. Recruiters had difficulties in (a) articulating the trial design in simple terms; (b) balancing treatment arms, in particular, describing the effect of radiotherapy on the tumour; (c) explaining the selection of treatment by randomisation. Difficulties explaining the trial design identified in the early recruitment appointments occurred because recruiters presented patients with the two different treatment options (chemotherapy and surgery or chemo-radiotherapy) without mentioning the trial. As a result, patients thought they had to make a choice between these two treatment options. Other patients reported not understanding what taking part in the trial actually meant. In many appointments, the trial was presented as a third option, only suitable for those who could not make a decision about their preferred treatment (Figure 2 provides illustrative quotes) . This limited the number of patients who considered taking part in the study.
Many patients who declined to take part in the study expressed a strong preference, either for or against surgery. Patients intuitively understood that surgery 'removes' or 'cuts out' the tumour, but were uncertain about the action of radiotherapy on the cancer. Recruitment appointments were reviewed to examine how consultants talked about surgery and radiotherapy. In early recruitment appointments, several surgeons unintentionally expressed a preference for surgery. Following training, surgeons were able to use balancing statements to convey the strengths and limitations of both treatment options and to explain the effect of radiotherapy on the tumour (Figure 3 provides illustrative quotes) .
Interview data showed that the majority of patients did not like the idea of a computer allocating their treatment and they did not understand the need for randomisation. Early recordings showed consultants were reluctant to explain the rationale for randomisation. Training was provided to help consultants explain randomisation, significantly improving patient understanding and acceptance of the study (Figure 3 provides illustrative quotes).
All participating patients completed HRQL outcome measures at the required time points. Other outcomes were reviewed at clinic appointments to 6 months after randomisation.
DISCUSSION
This paper describes feasibility work to establish whether a main trial comparing a surgical and non-surgical approach for oesophageal SCC is possible. It integrated specific methodological techniques to optimise recruitment because of the well-recognised challenges enroling patients in trials comparing diverse treatment options and to help surgeons with this unfamiliar process. The study scrutinised MDT records for eligible patients, carefully documenting reasons for ineligibility and it used qualitative research methods to understand how the trial was discussed by surgeons and oncologists and to allow feedback and training. It was found that 11% of all patients with oesophageal SCC were eligible for the trial, which in this study equated to just one patient every two months that a centre was open for recruitment. Notable differences were seen between the centres in terms of the reasons for ineligibility. Initially, no eligible patients consented to randomisation. In one centre where the qualitative research was effectively applied and feedback meetings undertaken some 5 of the 16 patients were randomised providing an indication that recruitment was possible with appropriate support. Despite the successful randomisation in one centre this study has shown that a full trial comparing a surgical and non-surgical approach for oesophageal SCC is not feasible in the UK alone because of insufficient eligible patients. It does, however, show that recruitment difficulties are often multi-factorial and a range of methods is needed to identify and address them. It also shows how investment with qualitative research in a trial can support surgeons and oncologists to recruit and this method has promising implications for other settings.
The methods used to examine incident patients via MDT meetings were found to be practical and useful in providing accurate information to inform whether a main trial is possible. Others have explored the role of MDT records to optimise trial recruitment and demonstrated that these provide an excellent resource to identify eligible patients into oncology trials (McNair  et al, 2008) . It is recommended, therefore, that this approach is used more widely. Analysing reasons for ineligibility for the trial also provided useful data. It showed how centres differently used local staging investigations to assess tumour lengths and trial eligibility. For example, centre 1 found a larger proportion of ineligible patients due to disease length than the other centres because of the interpretation of the EUS data. In a main trial more detailed guidance for assessing the tumour length and trial eligibility is recommended.
Other trials have integrated qualitative research methods to optimise recruitment by audio-recording consultations, analysing data and providing training and feedback to surgeons (Donovan et al, 2002; Lewin et al, 2009; Paramasivan et al, 2011; . To achieve this, however, it is necessary to ensure that audio-recordings are undertaken and returned from the participating centres. Difficulties in obtaining audio-recordings from clinical centres identified in this study have been experienced in another trial of a surgical and non-surgical treatment for bladder cancer (Paramasivan et al, 2011) . The reasons for lack of audio-recording consultations and transfer of data may be related to logistical issues. There is evidence that there is a general reluctance among recruiters to be audioExample quotes before training: Surgeon 1: "If you can't decide, go into the trial." Surgeon 2: "If you say that you were happy to go into the trial at this point, you say, 'I don't know which way to go -I'll go into a trial', your name is drawn out of a hat as to which of those two options you get -as you could have either of the two options anyway." Patient (79 yr old male, not consented, surgery preference): "I'm not quite with that word trial at the moment 'cause if you're gonna try something then you do something differently, so what's different? (ctd...) This word trial to me seems to be a completely wrong word. It's not a trial, it's actually what you're gonna get. It's the actual treatment, isn't it?" Training points: Consultants were asked to replace the word trial with 'study' and to use the study to frame discussion of the treatment options.
Example quote post training: Surgeon 3: ".... there are different types of treatment for the cancer you have. You can have chemotherapy and radiotherapy. You can have chemotherapy and surgery. And the difficulty we have as experts is that we don't know which one of those treatments is best, so we've started this study...now what I wanted to talk to you about today is whether or not you would consider going into the study...you don't have to, it's completely voluntary." Figure 2 . Example quotes to show the difficulties that surgeons had in explaining the study design and the improvements made after training.
Example quotes about unbalanced information provision: Surgeon 4: "I don't think these things are set in stone but if we were going to make a list of treatments starting with which one is most likely to cure my cancer then it's probably gonna be chemotherapy followed by surgery. If we do anything less it won't cure your cancer... and the cancer will eventually kill you." Surgeon 5: "There is evidence that having chemotherapy and radiotherapy without an operation may also be able to treat the tumour."
Oncologist 1: "There are two treatments for your complaint...either an operationwhere they cut it away or radiotherapy, and chemotherapy where we treat people with x-ray treatment and drugs."
Training points:
Consultants were asked to use balancing statements to compare the advantages and disadvantages of both treatments and to describe the action of the radiotherapy, as being able to "destroy" or "kill" the cancer cells.
Example quotes post training: Surgeon 4: "We have a treatment that could involve chemotherapy and then an operation to cut it out and we have a treatment that involved chemotherapy and radiation, and our previous experience of patients is that we know that both of those work and as best we can tell, both of them seem to work equally effectively in curing your cancer." Surgeon 3: "We give radiotherapy to kill off the cancer cells that maybe there."
Example quotes of difficulties explaining randomisation: Surgeon 1: "If you're not sure of one, we recommend that the decision about which treatment you have is made by a process called randomisation so rather than me, you or Dr (Surname) deciding, a computer decides and then you're allocated to one of those two, and then, you have got a good chance of having the best treatment because you don't know what's the best treatment. You've got a fifty/fifty chance of having the best treatment. In other words, you don't decide -the computer decides for you."
Example quotes showing patient difficulties to understand/accept randomisation Patient (77 yr old male, non-randomised, chemo-radiotherapy preference): "[Consultant X] said they put all the information they've got -how old I am and what -where it is into a computer, and then the computer shoots out a result which is the best way to go. No, I don't think that I'd want to be at the mercy of a computer. I wouldn't accept any of that... you see were not computer oriented. We haven't got one in our house." Patient (71 yr old female, non-randomised, surgery preference): "Why can't they follow people up, whatever option they choose? I don't want a computer to take over my life, make decisions. When I made the choice -right or wrong, I've made it and it's me that's made it."
Training points: Consultants were asked to avoid using the word computer and explain the rationale for randomisation Example quotes post training: Oncologist 1: "The study decides whether you have the radiotherapy or the surgery and the reason we have to do that is that the problem is that say we see 10 patients in a row and we say well quite like -the surgeon says well I quite like the look at that one for an operation, they're the right, size, shape and age then that puts in what's called bias into the study. So it has to be done on what's called a random allocation where if you like the study decides rather than we do because otherwise we put bias in it. So if you look at previous studies for example where they've done that the patients operated on tend to be young and fit and the people who have the radiotherapy tend to be older andless fit." Surgeon 4: "the way of approaching any study would be to allocate the treatment to you, to randomise you to one or the other options and that is done as part of the study itself.... we obviously monitor you as you go through everything, looking at you, the effects of the treatment and see how you are, hopefully at the end of all of this, with enough people we will answer the question as to which one would appear the better option.. So that's the basis of the study itself. If people, if some people don't want to enter into the study then obviously we've got to still think about you and how we would treat you and we're still then left with the same two options." recorded and this was also found in this trial. In centres where this was not challenged, recording was not undertaken (centre 2), but when the recording was undertaken by the PI and strongly encouraged, it became a routine (centre 3). These experiences emphasise the need for better training of clinicians before participation in trials and strong support and trial leadership during the study itself.
Recent evidence suggests that there are some generic lessons that can be learned from previous qualitative research integrated with trials, such as the need to support recruiters in explaining aspects of trial design including randomisation and equipoise, and the need to explore the basis of apparent preferences; but also that there are likely to be some issues specific to the particular trial that are likely to require the dedicated qualitative research . As more of this research is conducted, it is also possible that clinicians exposed to the training may acquire recruitment skills that will be transferable to other trials. Other methods to improve trial recruitment could involve holding joint clinics with surgeons and oncologists together or changing the order in which patients meet each specialist (Paramasivan et al, 2011) . These approaches may be interesting to explore in future work. There has also been an initiative promoted by the Royal College of Surgeons of England for surgical trainees to be involved and recruit into trials in surgery, which has had promising early results (Bhangu et al, 2013) .
Few trials have directly compared surgical vs non-surgical treatment for oesophageal cancer, although two RCTs randomised patients following neoadjuvant chemoradiotherapy to consolidation chemoradiotherapy or surgery (Stahl et al, 2005; Bedenne et al, 2007) . The original trials of radical surgical and non-surgical approaches initiated some time ago were stopped because of poor recruitment (Urba et al, 2001; Burmeister et al, 2005) and the more recent Chinese trial did not report a sample size calculation recruiting only 80 patients (Chiu et al, 2005; Teoh et al, 2013) . In the trials where all patients started chemoradiotherapy recruitment were not reported to be difficult maybe because both trial arms received similar therapies to start with, which may make participation more acceptable to patients and clinicians. The increasing use of chemoradiotherapy before surgery has been shown to convey a survival benefit over surgery alone (van Hagen et al, 2012) . Trials show that a pathological complete response rate of up to 25% may be obtained following neoadjuvant chemoradiotherapy, further raising the question of whether surgery is always needed following chemoradiotherapy for optimal survival benefit. In the UK, the recent SCOPE I trial showed that a 2-year survival rate of 56% could be achieved following definitive chemoradiotherapy (Crosby et al, 2013) . In all these trials, patients with both oesophageal SCC and adenocarcinoma were included and no survival differences were observed by histological cell type. It may therefore be possible that a potential future trial could be designed to compare neoadjuvant chemoradiotherapy and surgery with definitive chemoradiotherapy in patients with both SCC and adenocarcinoma meaning that large numbers of patients would be eligible. Work being initiated within the Neoscope study will help standardise the delivery of preoperative chemoradiotherapy in the UK with an emphasis on safety of the tri-modality therapy (Gwynne et al, 2011) . This will contribute to the future development of a surgical vs non-surgical trial in oesophageal cancer.
This feasibility work has shown how MDT records can usefully inform trial recruitment and that the application of qualitative research to optimise trial recruitment is beneficial. Despite the difficulties encountered in this feasibility study, in the centre where audio-recordings were obtained and there was feedback with further patients consulted, some 5 patients were recruited from 16 eligible participants. A full trial comparing surgery with definitive chemoradiotherapy for oesophageal SCC alone, however, is not possible in the UK alone and would require an international effort. The integration of qualitative research methods with accompanying feedback can improve recruitment into trials with very different treatment interventions and should be routinely incorporated.
